Behavioral asymmetries and neurochemical changes after unilateral lesions of tuberomammillary nucleus or substantia nigra.
Previous studies in the rat have shown that the hypothalamic tuberomammillary nucleus, the major source of neuronal histamine, is related to mechanisms of learning, memory, reinforcement, and functional recovery. These functional relationships were found to be partly lateralized. Therefore, we decided to analyze whether unilateral ibotenic acid lesions aimed at this brain region would acutely lead to asymmetries in open-field behavior, and whether they would affect the biogenic amines dopamine and serotonin in the neostriatum, hippocampus, and tectum. We compared this manipulation with unilateral 6-hydroxydopamine lesions of the substantia nigra pars compacta and with unilateral ibotenic acid lesions of the substantia nigra pars reticulata. These lesions were investigated because all three brain areas are anatomically linked to the neostriatum, are related to the neurotransmitters dopamine and serotonin, and play a role in behavioral asymmetry and functional recovery. In support of previous findings, our data show that 6-hydroxydopamine lesions of the substantia nigra pars compacta led to an ipsiversive asymmetry in turning and scanning. Ibotenic acid lesions of the adjacent pars reticulata led to contraversive turning, whereas thigmotactic scanning was reduced bilaterally. In contrast, ibotenic acid lesions of the tuberomammillary nucleus did not affect turning, but led to an ipsilateral asymmetry in scanning. Neurochemically, the 6-hydroxydopamine lesion was mainly characterized by the well-known ipsilateral neostriatal dopamine depletion and increased residual dopamine activity. In hippocampus and tectum, these transmitters were not specifically affected, except for an asymmetry of serotonin in the superior colliculus. The ibotenic acid lesions of the pars reticulata did not deplete neostriatal dopamine, indicating that they spared the dopaminergic output of the substantia nigra. In contrast, they affected dopaminergic and serotonergic measures in the colliculi, which may be due to damage of the nigral GABAergic projection to this brain area. In animals with unilateral ibotenic acid lesions of the tuberomammillary nucleus, several markers of dopaminergic and serotonergic activity were increased in the neostriatum, tectum, and hippocampus. This effect may have been due to the loss of inhibition otherwise provided by the wide-ranging histaminergic output of the tuberomammillary nucleus. These results are discussed with respect to the major outputs of the three brain areas, their potential impacts on neurotransmitters in their projection sites, and their role in behavioral asymmetry.